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Option 1

Total (residents): 910,000
300m buffer: 1% of residents
600m buffer: 6% of residents
900m buffer: 14% of residents

People GFA Height

300m 600m 900m

Plot Ratio Industrial Residential Commercial



Option 2

Total (residents): 650,000
300m buffer: 2% of residents
600m buffer : 9% of residents
900m buffer : 20% of residents

People GFA Height

300m 600m 900m

Plot Ratio Industrial Residential Commercial



Option 1 Option 2

Total (residents): 650,000
300m buffer: 2% of 
residents
600m buffer : 9% of 
residents
900m buffer : 20% of 
residents

Total (residents): 910,000
300m buffer: 1% of 
residents
600m buffer: 6% of 
residents
900m buffer: 14% of 
residents
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https://esa.un.org/unpd/wpp/Download/Probabilistic/Population/
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Users Professionals Skill Requirement

Specialists

CAD managers, CAD 
Researchers, Geo-

Informatics Researchers …
etc.

Programmer

General Users

Architects, Urban 
Designers, Planners, 
Geographers … etc.

Naïve Programmer

Viewers

Clients, Citizens … etc. Non-Programmer



GIS-Ready Visual Programming

Web Publication 3D Modelling



CityPlanner

QUA-Kit

Grasshopper3D
Shape Diver Tableau

ArcGIS/CityEngine QGIS



Software Type Visual Programming Online Publishing 3D Modelling

ArcGIS GIS Dataflow Yes – Upload to 
ArcGIS Online

Yes - Rudimentary

CityEngine GIS - Yes – Upload to 
ArcGIS Online

Yes - CAD Modelling 
Capability

QGIS GIS - Yes – Upload to QGIS 
Online

Yes – QGIS3

CityPlanner GIS - Yes – Web-based 
tool

Yes – Rudimentary 

QUA-Kit GIS - Yes – Web-based 
tool

Yes - Rudimentary

Grasshopper3D CAD/
GIS (ad-hoc)

Dataflow Yes- ad-hoc Yes – CAD Modelling 
Capability 

Tableau GIS - Yes -
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VIEWER CODE
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Möbius
Parametric
Modeller

gs-viewer gs-modelling

gs: geometry + semantics

gs-json



• Example: OpenCascade

• In GIS?
http://planet.botany.uwc.ac.za/nisl/gis/gis_primer/page_22.htm

Topological Modelling

A topological model can be considered as 
a graph of objects with adjacency 
relationships.



Topological Modelling

• OpenCascade

https://www.opencascade.com/doc/occt-7.0.0/overview/html/occt_user_guides__modeling_data.html

Topological types
TopAbs contains the TopAbs_ShapeEnum enumeration,which lists the 
different topological types:

• COMPOUND – a group of any type of topological objects.
• COMPSOLID – a composite solid is a set of solids connected by their 

faces. It expands the notions of WIRE and SHELL to solids.

• SOLID – a part of space limited by shells. It is three dimensional.
• SHELL – a set of faces connected by their edges. A shell can be open or 

closed.
• FACE – in 2D it is a part of a plane; in 3D it is a part of a surface. Its 

geometry is constrained (trimmed) by contours. It is two dimensional.
• WIRE – a set of edges connected by their vertices. It can be an open or 

closed contour depending on whether the edges are linked or not.
• EDGE – a topological element corresponding to a restrained curve. An 

edge is generally limited by vertices. It has one dimension.
• VERTEX – a topological element corresponding to a point. It has zero 

dimension.

https://www.opencascade.com/doc/occt-7.0.0/refman/html/class_top_abs.html


Topological Modelling

• gs-json

• Example: a polymesh

Topological types

Geometric objects have four topological component levels:

• FACE – in 2D it is a part of a plane; in 3D it is a part of a surface. Its 
geometry is constrained (trimmed) by contours. It is two dimensional. 

• WIRE – a set of naked edges connected by their vertices. It can be an 
open or closed contour depending on whether the edges are linked or 
not.

• EDGE – a topological element corresponding to a restrained curve. An 
edge is generally limited by vertices. It has one dimension.

• VERTEX – a topological element corresponding to a point. It has zero 
dimension.

GROUP

• Groups can contain any of the above topological components. 



Topological Modelling

• gs-json

• Example: a polymesh

Attributes

• Attributes are key-value pairs that can be attached to an object or a 
topo inside an object

• OBJECT attributes
• TOPO attributes

• FACE attributes
• WIRE attributes
• EDGE attributes
• VERTEX attributes

Properties

• Properties are key-value pairs that can be attached to a group.

• GROUP properties.



Topological Modelling

• gs-json

• Example: a polymesh

JSON Representation 

• In order to keep the representation efficient, edges are only 
represented implicitly.

Polygon mesh:

[
[

[60,61,62,63,64,65,66,67,68,-1], // outer wire
[10,11,12,13,-1]]                                  // inner wire

[
[60,61,62,12,11,10,-1], // face 1
[62,63,64,65,13,12,-1],                       // face 2
[65,66,67,68,10,13,-1]]                       // face 3

[200]
]
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Möbius
Geospatial
Modeller



Möbius
Geospatial
Modeller

BIG DATA MUST BECOME    SMALL DATA



Möbius
Geospatial
Modeller



Filters Description

Published Mode
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Extrude Baita Temple

Extrusion: Tourist Density    Color:  Consumption Rate

Bayi Li, Shanghai University; Wenhan Feng, Shandong University of Science and Technology



Extrude Forbidden City
Bayi Li, Shanghai University; Wenhan Feng, Shandong University of Science and Technology

Extrusion: Tourist Density    Color:  Consumption Rate



Density of Metropolitan Regions

Density of Relationship Between Cities

Zixiao Tang, Peking University, Bingjun Xu, Tsinghua University



Between Mental Health and Urbanisation

Extrusion: Urbanisation Ratio    Color:  Mental Health

Liu jiangde, Tongji University



Between Mental Health and Urbanisation
Liu jiangde, Tongji University

Extrusion: Urbanisation Ratio    Color:  Mental Health



Shanghai Transportation Distribution

Extrusion: Subway Accessibility    Color:  Bus Accessibility

Luyao Hou, Smith College



Social Space Filter

Extrusion: Average Building Height    Color:  Open Space Ratio

Li Yang, The University of Sydney



The Food Map of Beijing Old City

Extrusion: Food Rating    Color:  Food Price

Pengyu Wang,Xiamne University



Where Shall the Architects Live

Extrusion: Years Working     Color: Years Working 

Xinrui Zhang 张欣瑞, Central Academy of Fine Arts



Impacts of Demolitions on Urban Life

Extrusion: Demolishion Intensity    Color:  Urban Life Intensity

Zidong Huang, Peking University



Tokyo Land Price: Population and Accessibility

Extrusion: Land Price    Color:  Accessibility

Shuyun Wu, Southeast University, Hui Liao, Shandong University of Science and Technology 



Urbanization in China

Extrusion: GDP    Color:  Air Quality Index

Xintian Li, Southeast University
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Commercial Number of FloorsManufacturing Residential
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?



Möbius
Statistical
Modeller







design-automation.net


